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Abstract
We study the CP-conserving and CP-violating dimension-six operators of Higgs-gauge boson couplings
via pp→ γγ+n-jet signal process in a strongly interacting light Higgs based effective field theory framework
at the center of mass energy of 100 TeV. In order to perform a simulation which includes realistic detector
effects, the signal events in the existence of c¯γ , c˜γ , c¯g and c˜g Wilson coefficients and the relevant SM
background events are generated in MadGraph, then passed through Pythia 8 for parton showering and
finally run Delphes with FCC-hh detector card. In our analysis, we focus on the kinematic variables of
the two photons in the final states of signal and relevant background processes that can reconstruct Higgs
boson. We obtain constraints on the four Wilson coefficients of dimension-six operators using the transverse
momentum distribution of reconstructed di-photon system with optimized kinematic cuts. The obtained
95% confidence level limits on these four Wilson coefficients including detector effects at
√
s=100 TeV with
an integrated luminosity of 30 ab−1 without systematic error are at least one order or more better than
current experimental limits reported by ATLAS experiment. Even with δsys = 3% systematic error, we find
comparable limits with current experimental results.
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I. INTRODUCTION
The particle physics has reached at a notable milestone in its history with the discovery of a
scalar boson of 125 GeV in July 2012 at the LHC [1, 2]. The new discovered state by CMS and
ATLAS experiments using collected proton-proton collision data at
√
s =7 TeV and 8 TeV was
consistent with the characteristics of a Higgs boson which completes the matrix of particles and
interactions in the Standard Model. However, not only experimental facts such as abundance of
matter on antimatter, striking evidence of dark matter and non-zero neutrino masses, but also
theoretical issues such as the problem of hierarchy, the dynamic origin of the Higgs mechanism
requires the extension of the Standard Model. In addition, the existence of this new 125 GeV scalar
field emerged with new challenging questions from phenomenological puzzles to riddles of deep
quantum field theory. There are two ways to prove that SM is indeed a valid theory up to very high
energy scales; i) the EW sector should be over-constrained and test the structure at the next leading
order (NLO) corrections level or ii) there must be direct evidence for a possible dynamic explanation
of the Higgs mechanism. Thus, the precise measurement of the Higgs boson properties will give us
detailed information on the Electroweak Symmetry Breaking (EWSB) mechanism of the SM and
new physics effects beyond the SM. In the literature, there have been many theoretical proposals to
explain the origin of the EWSB such as the Higgs being elementary (as in the Standard Model) and
weakly interacting [3] or being composite and related to a new strongly interacting sector [4, 5].
However, latter one is exposed to strong constraints because of flavor changing neutral currents
and precision electroweak measurements. Recent theoretical improvements provide opportunity
the construction of models in agreement with the experimental bounds [6]. Further study of the
Higgs boson couplings will play an important role in the searching for new situations related to the
EWSB mechanism [7, 8]. One of the extremely useful tools for searches new physics in the Higgs
sector is the Effective Field Theory (EFT) approach which has become very popular in the recent
years [9–34]. In the EFT framework, the new physics associated with the EWSB effects on the
phenomenology of the Higgs boson can be parametrized in terms of higher dimensional operators
which are invariant under the SM symmetries and suppressed by the new physics scale Λ as follows:
LEFT = LSM +
∑
i
∑
d>4
c
(i)
d
Λd−4
O(i)d (1)
where d is the dimension of the operators, c(i) are the Wilson coefficients, O(i) are all the gauge-
invariant operators at mass-dimension d involving the Standard Model fields, Λ is a scale of new
physics up to which the EFT is valid. The leading effects of new physics will be represented by the
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dimension-six operators is expected, since they are the least suppressed.
After the completion of the LHC and High-luminosity LHC physics programmes, the energy
frontier collider project having potential to search for wide parameter range of new physics are
needed to precisely measure the Higgs self-coupling and fully explore the dynamic of EWSB on the
TeV scale. The Future Circular Collider (FCC) Study is one of the future project currently under
consideration by CERN which comes to fore with its unique 100 km tunnel infrastructure and tech-
nology as well as the physics opportunities [35]. This project covers synergy and complementarity
of the three different colliders options; a luminosity-frontier highest-energy lepton collider (FCC-ee
) [36], an energy-frontier hadron collider (FCC-hh) [37] and a high energy hadron electron collider
(FCC-he) [35]. The FCC-hh is designed to provide proton-proton collisions at the 100 TeV centre-
of-mass energy with peak luminosity 5×1034 cm−2s−1. Having this high center-of-mass-energy will
increase cross sections for events in the partonic level which will than result in greater sensitivity
to various interesting physics processes produced involving the Higgs bosons at high transverse
momentum. Compared to other decay channels, the Higgs boson decay into two photons is a par-
ticularly attractive opportunity to investigate the properties of the Higgs boson and to search for
deviations from the Standard Model predictions due to beyond-Standard Model (BSM) processes.
Despite H → γγ decay channel have small branching fraction of ≈ 0.2 % [38] predicted by the
SM, it provides a clean final-state topology and a precise reconstruction of the diphoton mass. The
dominant background arises from irreducible direct-diphoton production and from the reducible
pp→ γγ+jets and pp→ jets final states.
In this study, we work out the effects of anomalous CP-even and CP-odd operators described
with an EFT effective Lagrange between the Higgs boson and gluons as well as Higgs boson and
photons via pp → γγ+n-jet process; di-photon production with up to two additional partons
(n = 0, 1, 2) in the final state at FCC-hh. This paper is organized as follows; the EFT effective
Lagrange are detailed in the next section. The analysis steps including event generation, detector
effects and event selection as well as statistical method used to obtain the limits on the coupling
of anomalous CP-even and CP-odd operators are given in section III. Our results presented and
discussed considering various integrated luminosity and systematic uncertainty also in these section.
Finally, conclusion is drawn in the last section
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II. EFFECTIVE CP-EVEN AND CP-ODD OPERATORS
The elementary particles and their interactions based on the SU(3)c × SU(2)L × U(1)Y gauge
symmetry are described in the Standard Model of particle physics which is a quantum field theory.
All operators in the Lagrangian of the SM are restricted to the mass dimension of four or less which
is consistent with Lorentz symmetry and gauge invariance. The new interactions are described in
the effective-Lagrangian language as higher dimensional operators which are the residual effects on
the interactions between the light degrees of freedom of the theory after integrating out the heavy
degrees of freedom.
We consider SM EFT operators as the strongly interacting light Higgs Lagrangian (SILH) in-
cluding dimension-6 operators in bar convention among the different operator bases in the literature
[14, 39, 40]. In bar convention the coefficients are defined as c¯ ≡ c(M2/Λ2) where M ≡ v,mW
depending on the operator normalization, and c ∼ g2NP is a coefficient proportional to a new physics
coupling gNP defined at the scale M . Assuming the baryon and lepton number conservation, the
most general form of the SILH effective Lagrangian including Higgs boson couplings that keep SM
gauge symmetry is given as follows;
Leff = LSM +
∑
i
c¯iOi +
∑
i
c˜iOi (2)
where c¯i and c˜i are normalized Wilson coefficients of the CP-conserving and CP-violating interac-
tions, respectively. In this study, we use the Lagrangians which describe the CP conserving and
CP violating interactions between the Higgs boson and the electroweak gauge bosons as described
in Ref. [40].
A part of CP-conserving operators involving the Higgs doublet Φ of the effective Lagrangian is
LCPC = c¯H
2v2
∂µ
[
Φ†Φ
]
∂µ
[
Φ†Φ
]
+
c¯T
2v2
[
Φ†
←→
D
µ
Φ
][
Φ†
←→
D µΦ
]− c¯6λ
v2
[
Φ†Φ
]3
−
[
c¯u
v2
yuΦ
†Φ Φ† · Q¯LuR + c¯d
v2
ydΦ
†Φ ΦQ¯LdR +
c¯l
v2
ylΦ
†Φ ΦL¯LeR + h.c.
]
+
ig c¯W
m2W
[
Φ†T2k
←→
D µΦ
]
DνW kµν +
ig′ c¯B
2m2W
[
Φ†
←→
D µΦ
]
∂νBµν
+
2ig c¯HW
m2W
[
DµΦ†T2kDνΦ
]
W kµν +
ig′ c¯HB
m2W
[
DµΦ†DνΦ
]
Bµν
+
g′2 c¯γ
m2W
Φ†ΦBµνBµν +
g2s c¯g
m2W
Φ†ΦGaµνG
µν
a
(3)
where Φ is Higgs sector contains a single SU(2)L doublet of fields; λ is the Higgs quartic coupling;
g′, g and gs are coupling constant of U(1)Y , SU(2)L and SU(3)C gauge fields, respectively; yu,
4
yd and yl are the 3 × 3 Yukawa coupling matrices in flavor space; the generators of SU(2)L in
the fundamental representation are given by T2k = σk/2 (here σk are the Pauli matrices);
←→
D µ is
the Hermitian derivative operators; Bµν , Wµν and Gµν are the electroweak and the strong field
strength tensors, respectively.
The extra CP -violating operators part of the effective Lagrangian in SILH basis can be defined
as,
LCPV = ig c˜HWm2W D
µΦ†T2kDνΦW˜ kµν +
ig′ c˜HB
m2W
DµΦ†DνΦB˜µν +
g′2 c˜γ
m2W
Φ†ΦBµνB˜µν (4)
+
g2s c˜g
m2W
Φ†ΦGaµνG˜
µν
a +
g3 c˜3W
m2W
ijkW
i
µνW
νj
ρW˜ ρµk+
g3s c˜3G
m2W
fabcG
a
µνG
νb
ρG˜
ρµc
where
B˜µν =
1
2
µνρσB
ρσ , W˜ kµν =
1
2
µνρσW
ρσk , G˜aµν =
1
2
µνρσG
ρσa
are the dual field strength tensors.
The SILH bases of CP-conserving and CP-violating dimension-6 operators given in Eq.3 and
Eq.4 can be defined in terms of the mass eigenstates after electroweak symmetry breaking. In
the mass basis and in the unitarity gauge, the general effective Lagrangian associated with to the
3-point interactions involving at least one Higgs boson as is follows
L = −m
2
H
2v
g
(1)
hhhh
3 +
1
2
g
(2)
hhhh∂µh∂
µh− 1
4
ghggG
a
µνG
µν
a h−
1
4
g˜hggG
a
µνG˜
µνh− 1
4
ghγγFµνF
µνh
− 1
4
g˜hγγFµνF˜
µνh− 1
4
g
(1)
hzzZµνZ
µνh− g(2)hzzZν∂µZµνh+
1
2
g
(3)
hzzZµZ
µh− 1
4
g˜hzzZµνZ˜
µνh
− 1
2
g
(1)
hazZµνF
µνh− 1
2
g˜hazZµνF˜
µνh− g(2)hazZν∂µFµνh−
1
2
g
(1)
hwwW
µνW †µνh
−
[
g
(2)
hwwW
ν∂µW †µνh+ h.c.
]
+ g(1− 1
2
c¯H)mWW
†
µW
µh− 1
2
g˜hwwW
µνW˜ †µνh
−
[
y˜u
1√
2
[
u¯PRu
]
h+ y˜d
1√
2
[
d¯PRd
]
h+ y˜`
1√
2
[
¯`PR`
]
h+ h.c.
]
, (5)
where Gµν , Zµν and Fµν are the field strength tensors of gluon, Z-boson and photon, respec-
tively; mH represent the mass of the Higgs boson; the effective couplings in gauge basis defined as
dimension-6 operators are given in Table I in which aH (gH) coupling is the SM contribution to the
Higgs boson to two photons (gluons) vertex at loop level.
The pp→ γγ+n-jet process is sensitive to interactions between the Higgs boson and two photons
and between the Higgs boson and two gluons (ghγγ and ghgg) and the couplings of a quark pair to
single Higgs field (y˜u and y˜d) in the mass basis. This process is also sensitive to the four Wilson
coefficients in the gauge basis: c¯γ , c¯g, c˜γ and c˜g related to Higgs-gauge boson couplings and also
effective fermionic couplings in the gauge basis. Due to the small Yukawa couplings of the first and
second generation fermions, we neglect the effective fermionic couplings.
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TABLE I: The relations between Lagrangian parameters in the mass basis (Eq.5) and the Lagrangian in
gauge basis (Eqs. 3 and 4). (cW ≡ cos θW , sW ≡ sin θW )
g
(1)
hhh = 1 +
7
8 c¯6 − 12 c¯H g˜hgg =− 4c˜gg
2
sv
m2W
g
(2)
hhh = gmW c¯H g˜hγγ=−
8gc˜γs
2
W
mW
ghgg = gH − 4c¯gg
2
sv
m2W
g˜hzz = 2gc2WmW
[
c˜HBs
2
W − 4c˜γs4W + c2W c˜HW
]
ghγγ= aH − 8gc¯γs
2
W
mW
g˜hγz = gsWcWmW
[
c˜HW − c˜HB + 8c˜γs2W
]
g
(1)
hzz=
2g
c2WmW
[
c¯HBs
2
W − 4c¯γs4W + c2W c¯HW
]
g˜hww= 2gmW c˜HW
g
(2)
hzz=
g
c2WmW
[
(c¯HW + c¯W )c
2
W + (c¯B + c¯HB)s
2
W
]
g
(3)
hzz=
gmW
c2W
[
1− 12 c¯H − 2c¯T + 8c¯γ s
4
W
c2W
]
g
(1)
hγz=
gsW
cWmW
[
c¯HW − c¯HB + 8c¯γs2W
]
g
(2)
hγz=
gsW
cWmW
[
c¯HW − c¯HB − c¯B + c¯W
]
g
(1)
hww=
2g
mW
c¯HW g
(2)
hww=
g
mW
[
c¯W + c¯HW
]
III. SIGNAL AND BACKGROUND ANALYSIS
The main purpose of this study is to determine the sensitivity interval for dimension-6 opera-
tors based on the effect of pp → γγ+n-jet (where n-jet=0,1 and 2) production mechanism using
Monte Carlo simulations with leading order in MadGraph5_aMC@NLO v2.6.7 [41]. In accordance
with this purpose, the effective Lagrangian of the SM EFT in Eq.(5) is implemented into the
MadGraph5_aMC@NLO using FeynRules [42] and UFO [43] framework. Signal events generated for
pp→ γγ+n-jet (where n-jet=0,1 and 2) process with different values of a given Wilson coefficients
c¯g, c˜g, c¯γ and c˜γ includes SM contribution as well as interference between effective couplings and
SM contributions (S + B1). As relevant backgrounds, we consider not only the SM contribution
(B1) with the same final state of the signal process, but also the processes of a topâĂŞantitop pair
B2 (tt¯γγ), two photon production in association with a vector boson B3(Wγγ) and B4(Zγγ). The
signal (S +B1) and SM (B1) background events at parton level with up to two additional partons
are generated in the final state in MadGraph5_aMC@NLO v2.6.7. The zero, one and two parton
events are merged using the MLM matching scheme [44]. All signal and relevant background events
passed through the Pythia 8 [45] for parton showering and hadronization. The detector responses
are taken into account with FCC-hh detector card in Delphes 3.4.2 [46] package. Finally, all
events are analysed by using the ExRootAnalysis utility [47] with ROOT 6.16 [48].
One can get preliminary information to see the effect of cross section for the pp→ γγ+njet signal
process at generator level as function of c¯g, c˜g, c¯γ and c˜γ couplings. Therefore we generate 36 samples
when studying two Wilson coefficients simultaneously to parametrize the cross section function.
Then the method is validated by comparing the cross sections obtained with the parametrisation
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function to the obtained cross section with event samples generated at the specific point in parameter
space. Fig.1 shows the variation of cross sections of pp→ γγ+n-jet process in c¯γ-c˜γ couplings plane
on the left panel and c¯g-c˜g couplings plane on the right panel at FCC-hh with 100 TeV center
of mass energy. The photon and jet transverse momentum grater than 15 GeV at the generator
level is required to calculate these cross sections. In these figures, the effective couplings under
consideration are varied (a two-dimensional scan), while the others are fixed to zero. These figures
also lead us the parameter range we study for detailed analysis.
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FIG. 1: Variation of the total cross section as a function of cγ and c˜γ couplings (on the left) and cg and c˜g
(on the right) for the pp→ γγ+n-jet (where n-jet=0, 1 and 2) process at the FCC-hh with √s=100 TeV.
Since unique signature of our signal process requires at least two photons, events with Nγ > 1 as
well as their transverse momenta grater than 0.5 GeV is defined to be pre-selection for the detailed
analysis. The photons are ordered according to their transverse momentum, i.e., pγ1T > p
γ2
T . The
first row of Fig.2 shows transverse momentum (pγT ) for the leading and sub-leading photon for four
different set in which only one Wilson coefficient is non-zero for signal and relevant SM backgrounds
while second row shows pseudo-rapidity distributions. Based on these distributions, deviations from
SM backgrounds start to be visible around pγ1T > 40 GeV, p
γ2
T > 30 GeV and |ηγ1,2 | < 2.5. Instead
of using fix cut in pγ1,γ2T which result in distortion at the low end of the invariant mass spectrum
of two photon, we use a cut on variables pγ1(γ2)T /mγ1γ2 to be grater than 1/3 (1/4). We also
reconstruct the candidate Higgs from two photons and plot its transverse momentum (pγ1γ2T ), the
azimuthal angle difference between two photon ∆φγ1γ2 = φγ1 − φγ2 , its invariant mass mγ1γ2 and
rapidity yγ1γ2 = 1/2ln[(E + pz)/(E − pz), (where E is the energy and pz is the z-component of
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FIG. 2: The transverse momentum (in the first row) and pseudo-rapidity distribution (in the second row)
of the leading and sub-leading (left-to-right) photons for the pp→ γγ+n-jet (where n-jet=0, 1 and 2) signal
process and their relevant backgrounds at the FCC-hh with
√
s=100 TeV. These distributions are normalized
to one.
the momentum) as seen in Fig.3 for signal and relevant backgrounds. Among these variables,
both invariant mass and transverse momentum of diphoton system are more sensitive to obtain
constrain on the Wilson coefficients of dimension-six CP-even or CP-odd operators of Higgs boson
to photons and gluon vertices. The minimum distance between each photon is also required to
satisfy ∆R(γi, γj) =
[
(∆φγi,γj ])
2 + (∆ηγi,γj ])
2
]1/2
> 0.4 where ∆φγi,γj and ∆ηγi,γj are azimuthal
angle and the pseudo rapidity difference between any two photons. Fig.4 shows the distributions of
the transverse momentum of the reconstructed Higgs boson from two leading photon after applying
following cuts; pγ1T /mγ1γ2 > 1/3 , p
γ2
T /mγ1γ2 > 1/4 and |ηγ1 | < 2.5, |ηγ2 | < 2.5 and ∆R(γ1, γ2) > 0.4.
Since the invariant mass of the di-photon system, mγ1γ2 , is peaked around 125 GeV in both the
signals and relevant backgrounds, we select events in the range of |mγ1γ2 − 125| < 4 GeV. Finally
events in which transverse momentum of two-photon system greater than 60 GeV are used to obtain
limits on the anomalous Higgs effective couplings. In Table II, the used cuts in the analysis are
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FIG. 3: The transverse momentum and the azimuthal angle between the leading and sub-leading photon
(in the first row), invariant mass and rapidity distribution (in the second row) (left-to-right ) of the diphoton
system for pp → γγ+n-jet (where n-jet=0, 1 and 2) signal process and their relevant backgrounds at the
FCC-hh with
√
s=100 TeV. These distributions are normalized to one.
summarised.
One can construct a χ2 test using the transverse momentum distributions of diboson system of
the pp→ γγ+n-jet signal process and relevant SM backgrounds in the range of 121 GeV < mγγ <
129 GeV and find limits Wilson coefficients at 95% C.L.. In what follows, the confidence limits on
Wilson coefficients are determined via
χ2(c¯i) =
nbins∑
i
(
NNPi (c¯i)−NBi
NBi ∆i
)2
(6)
where NNPi is the total number of events in the existence of effective couplings (S) , N
B
i is the total
number of relevant SM background events in ith bin. ∆i =
√
δ2sys +
1
NBi
is the combined systematic
(δsys) and statistical errors in each bin. In this analysis, we focused on the main coefficients
contributing to pp→ γγ+n-jet signal process i.e., c¯g, c˜g, c¯γ and c˜γ couplings.
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FIG. 4: After pre-selection and Kinematic cuts, the number of events as function of the transverse momen-
tum for the diphoton system for pp→ γγ+n-jet (where n-jet=0, 1 and 2) signal process and their relevant
backgrounds at the FCC-hh with
√
s=100 TeV and Lint = 1 ab−1.
TABLE II: Summary of event selection and definitions of kinematical cuts used for the analysis of signal
and background events.
Cuts
Pre-selection Nγ > 2
Kinematics pγ1(γ2)T /mγ1γ2 > 1/3(1/4),
|ηγ1 | < 2.5, |ηγ2 | < 2.5
∆R(γ1, γ2) > 0.4
Higgs-reconstruction 121 GeV < mγγ < 129 GeV
pγ1γ2T > 60 GeV
using a fit to five differential cross sections
Fig. 5 (Fig. 6 ) shows the obtained results at 95% C.L. from two-parameter analysis of the
c¯g and c˜g (c¯γ and c˜γ ) couplings with an integrated luminosity of 1, 3, 10 and 30 ab−1 without
systematic error (on the left) and considering δsys=0, 1 and 3 of systematic errors at Lint = 1
ab−1 (on the right) for 100 TeV center of mass energy. From these figures, one dimensional limits
on dimension-6 Higgs-gauge boson couplings c¯γ and c˜γ at 95% C.L. without systematic error at
Lint = 1 ab−1 are [-0.19; 0.19]×10−3 and [-0.15; 0.15]×10−3, respectively while the limits on c¯g
and c˜g are [-0.16; 0.16]×10−4 and [-0.19; 0.19]×10−4. If integrated luminosity value increases by 30
times, these limits decrease to [-0.082; 0.082]×10−3 and [-0.063; 0.063]×10−3 ([-0.068;0.068]×10−4
and [-0.080; 0.080]×10−4) on c¯γ and c˜γ (c¯g and c˜g), respectively. The sensitivities of these coupling
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FIG. 5: Two-dimensional 95% C.L. intervals in plane for c¯g and c˜g without of systematic errors at Lint =
1, 3, 10 and 30 ab−1 (on the left) with taking δsys=0, 1 and 3 of systematic errors at Lint = 1 ab−1 (on the
right) for
√
s=100 TeV. The limits are derived with all other coefficients set to zero.
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FIG. 6: Two-dimensional 95% C.L. intervals in plane for c¯γ and c˜γ without of systematic errors at Lint =
1, 3, 10 and 30 ab−1 (on the left) with taking δsys=0, 1 and 3 of systematic errors at Lint = 1 ab−1 (on the
right) for
√
s=100 TeV. The limits are derived with all other coefficients set to zero.
with 3% systematic are slightly weaker than those without any systematic error at Lint = 1 ab−1 as
seen on the right side of Fig. 5 and Fig. 6. ATLAS collaboration reported 95% C.L. limits on these
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couplings based on a fit to five differential cross sections with an integrated luminosity of 20.3 fb−1
at
√
s=8 TeV in H → γγ decay channel as [-7.4,5.7]×10−4 ([-0.7,1.3]×10−4) and [-1.8,1.8]×10−3
([-2.4,2.4]×10−4) for c¯γ (c¯g)and c˜γ ( c˜g), respectively [15]. They also performed the similar analysis
using
√
s = 13 TeV data with Lint=36.1 fb−1 and obtained limits on c¯g and c˜g are [-0.8; 0.1]×10−4
and [-1.0; 0.9]×10−4 while they did not consider c¯γ and c˜γ couplings due to the lack of sensitivity
of the H → γγ decay channel [34]. Our obtained results including detector effects for 100 TeV
center of mass energy with an integrated luminosity of 30 ab−1 without systematic error are at
least one order or more better than current experimental limits reported by ATLAS experiment
for each couplings considered in this study. More specifically we obtained [-0.82; 0.82]×10−4 while
ATLAS collaboration found [-7.4,5.7]×10−4 for c¯γ coupling. Even with δsys = 3% systematic error,
we can obtain comparable limits with current experimental results.
IV. CONCLUSIONS
Since pp → γγ+n-jet signal process is sensitive to the CP-conserving and CP-violating
dimension-six operators of Higgs-gauge boson couplings in the gauge basis, we have investigated
this process to determine the sensitivity interval of c¯γ , c˜γ , c¯g and c˜g couplings using leading-order
strongly interacting light Higgs basis effective Lagrangian approach at FCC-hh (
√
s=100 TeV,
Lint=1-30 ab−1). Realistic detector effects are included in the analysis via Delphes card prepared
for FCC-hh. Kinematic variables of both leading photons and diphoton system are investigated to
find optimum cuts to obtain best limits on the couplings. We have found 95% C.L. constraints on
four Wilson coefficients by using transverse momentum distributions of diphoton system of signal
process and the relevant SM backgrounds. Our results demonstrate that FCC-hh with
√
s = 100
TeV and Lint=30 ab−1 will be able to obtain best limits on c¯γ and c˜γ (c¯g and c˜g) couplings as [-0.082;
0.082]×10−3 and [-0.063; 0.063]×10−3 ([-0.068;0.068]×10−4 and [-0.080; 0.080]×10−4) without sys-
tematic errors, respectively. The result of this study also shows that finding lower bounds would
benefit from the high luminosity when the systematic uncertainties are well reduced below 3% for
FCC-hh.
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